Immunoproteomic identification of secretory and subcellular protein antigens and functional evaluation of the secretome fraction of Mycobacterium immunogenum, a newly recognized species of the Mycobacterium chelonae-Mycobacterium abscessus group.
Mycobacterium immunogenum has been associated with occupational pulmonary disease hypersensitivity pneumonitis (HP). The aim of this study was to identify immunogenic proteins (antigens) in this pathogen as a first step toward understanding its virulence factors and role in HP etiology. Immunoproteomic profiling of secreted and subcellular protein fractions using a combination of two-dimensional electrophoresis (2-DE), immunoblotting, and matrix-assisted laser desorption/ionization-Time of flight (MALDI-TOF) led to the identification of 33 immunoreactive proteins, comprising of 4 secretory, 6 cell wall-associated, 11 membranous, and 12 cytosolic proteins. Of these, eight immunoreactive proteins represented homologues of the known mycobacterial antigens, namely heat shock protein GroEL, antigen 85A, elongation factor Tu (EF-Tu), L-asparaginase, polyketide synthase, PE-PGRS, PPE, and superoxide dismutase (SOD). Global functional search revealed that the remaining 25 novel mycobacterial antigens in M. immunogenum showed homology with hypothetical proteins (11 antigens) and other bacterial proteins (14 antigens) with a role in virulence, survival, and/or diverse metabolic functions. To understand immunogenicity of the secretome in M. immunogenum, the major protein spot on the secretome 2D-gel (consisting of multiple secretory antigens such as OtsB and CtpA, among others) was eluted and subjected to functional characterization in terms of induction of innate immune response in murine alveolar macrophages. The secretome eluate caused up-regulation of the proinflammatory cytokines TNF-alpha, IL-1beta, IL-6, and IL-18 and down-regulation of the anti-inflammatory cytokine IL-10, implying a potential of the secreted antigens to cause host immune response underlying the M. immunogenum-induced lung disease HP. This is the first report on identification of antigens in M. immunogenum as well as on the potential of its secretome proteins to induce host response. The identified antigens could have likely roles in virulence and/or diagnosis and serve as potential targets for drug, biocide, and/or vaccine development.